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(S7) Abstract 



A medical device (1) for formixig 
an external extension of the pneumopexi- 
toneum, tiius allowing the sutgeon more 
flexibility iri i surgical procedure. Tbe 
device includes an enclpsoxe (2) and an 
elastically d^simable flange or ring ^) 
at anopenettdpftheenclosuzc(2), Ibe 
flange/ring (9) i$ defoxmed mid insetted 
into a trocar puncture site, upon wbidi 
it deploys against the inner siufayde of 
the abdominal waU. By maintaining a 
gcsjtle lilting foice on the external por- 
tion of the device the neck of the d[evice 
forms a seal between the opening in the 
abdominal wall and the ,?*balloon", al- 
lowing the insufSation gas to inflate the 
external balloon. The device includes 
one or more valved op^iings (1 1) which - 
allow access to the inteiior of the bal- 
loon. These openings (1 1) may be small, 
allowing access of laparoscopic iristni- 
mehts through the valve, or somewhat 
larger, allowing the access of a hand or 
hands. 
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EXTRACORPOREAL PNEUMOPERITONEUM ACCESS BUBBLE 



FIELD OF IHE INVENTION 

Ibe present invention relates to improvem^ts in laparoscopic 
procedures enabled by the use of a device which effectively extends the 
S pneumopentoneum extracoiporeaUy. The device allows the use of a broader 
range of instruments, including craventional surgical instruments^, and evra the 
dkept infraction of tjiie surgeons hands without loss of insulting gas. 

BACKGROUND OF piE INVEmi 

; « Laparoscopic surgery (laparpscopy) is becoming a preferred method fox 
lOj , p^orming^ surgical operations. However, unlike other ^pes 

of surgical pn^edures, lai»rosccq>ic surgery does not requh^ large incisions to 
;expose the intern^ organs. Instead^ an insufflation needle, typically a Veress 
needle, is inserted into fiie abdominal cavity, and an insufflation gas such as 
CO2 used to inflate the cavity. Once safely inflated a trocar is inserted through 
15 : the original puncture site. On removal of the trocar knife a laparascope may be 
inserted through the cannula left insitu, allowing visualization of the interior of 
. tiie abdoEcien and safe insertipn under direct visualization of further . 
... , trpc^s/cahnulas as needed. Access for surgical instniments is now available 
these extra cannulas* In order to prevrat escape of pressurized gas 
; 20 . ; from Ae body cavity, instnun€^^^ supporting devices h^ye been proposied in V 
, U.S, Patent Nps. 543^^^^ 

- > ^ .Several are associated with the sheath, caimida or other similar 

(tevic^* Such problems m 
. worked on, liniits on the number of instruments and variety of instruments v 
25 which can be used during a given procedure, lack of access of the surgeon's 

hand or hands to the body cavity, limited visibility, lack of protectiDn of the . 

incisions from diseased tissues, organs or cells during removal of the diseased 
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tissues, organs or cells and lack of protection of the incision £rom excessive 
expansion. Accordingly, there is a need in the art for solutions to the above 
problems. 

SDMI^Y OF THE INVENTION 

5 The invention provides a medical device foraiing an extracorporeal 

pneumoperitoneum access bubble useful in laparoscopic surgical operations. 
The device includes an eiclosure and deploying means at an open end thereof. 
The deployiiig means is deformable to a configtiration which permits the open 
end of the enclosure to pass through a trocar puncture site in an abdominal 
10 wall. The deploying means also expands the open end of the biclosure beneath 
van iima surfa^ of the abdomiiial wall* The ehdosiire also indudes^ at least 
one access opening therdn for acces^g an interior of tiie enclosure and 
4peiforiimng siirgical bperations bcaieath die abdomiiial wall or within the interior 
of fteencldsuxe. ^ 

15 According to various features of the invention, the enclosure can be 

bulbous in shape and the deploying means can comprise ah elastically 
deformable flange. Alteriiativelyy the deploying means can a)mprise an 
- elastically deformable ring surroxmding the ojpen end of the enclosure. In the 
: case of a ring, the deploying means can cmnprise a coil spring. The ring can 
20 V f be of a springy hiaterial such as ah engineering pblymer, stainless steel, nickel 
titahiuhi super^astic M elastomer or odier elastic material* In the case 
where the deploying means conxprises a flange which is integral with the 
vv; ^ V enclosure, th^ enclosure and/or die flange can be of a polydlefin, polyethylene, 
i • • v^texephfta^ polyvinyl cWoride, iohomer, 

25 polyut^thane, nylon, polycarbonate, acrylic, ethylene vinyl acetate to 
r polyviiiyUdene fluoride or blends &er 



The access opening can comprise an iris valve of the fixed or adjustable 
type^ In the case of the adjustable iris valve, the valve can include sl rotatable 
ring which adjusts an opening through the valve. Other valve configurations 
known to those skilled in the ait may also be used. According to a preferred 
embodiment of flie invention, a plurality of valves are provided in the enclosure 
whereby a variety of tools or instruments can simultaneously be manipulated by 
die surgeon within a single trocar puncture site. 

The enclosure can include a handle at an upper end thereof whereby the 
deploying means can be pulled into sealing eng^ement with an inner surface of 
the abdominal cavity. To allow viewing of the surgical op^tion, the enclosure 
can be partly or entirely of a transparent material. A constriction can be 
* provided between the enclosure and the deploying means a^d the enclosure can 
d&er be gas-tight and e^q)andable from a first configuration to a second 
configuration by siqiplying pressurized gas to the interior of tiie enclosure or 
the enclosure can be rigid and self- supporting. ^ The constriction can be 
;relastically deformable whereby the. trocar piincture site can be stretched to a 
larger size by expansion of the constriction. For instance, the ^closure can be 
spherical in shape at the open end thereof adjacait the constriction and the 
constriction can fomt a narrow piassage through which surgical instruments can 
; be inserted into a patient's abdominal cavity. 

BEIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows a medical device in accordance witii the invention; 

Figures 2a^ show how the medical device of Figure 1 can be deployed 
. in ah abdominal wall of a patient; 

Figures 3a-d show details of a fixed^type iris valve which can be 
. incorporated in the medical device according to the invention; 



Figures 4a-b show details of an adjustable iris valve which can be 
incoipoiated in the medical device according to the invention; and 

Figure 5 shows a medical device in accordance with a further 
embpdunent of the invention. 

DETAILED DESqRIFnON OF THE PREFERRED EMBODIMENTS 

The medic^ device according to the present invention provides an 
extension of the pneumoperitoneum during laparoscopic procedures which 
allows improved access to the organ or organs being worked upon; The device 
also allows the simultaneous, multiple entry and withdrawal of a wide range of 
suff^ instruments ti]TOUgh a single incision in the abdomiml wall^ Bnd may 
httice reduce the oyerall number of puncture sites needed for the procedure. 
The device can include me?ns for allowing access of the surgeon's hand or 
Ijiandjs to the pneumoperitoneum and the device can be of a transpanait material 
^Mch allows clear pbsCTvatipn during the surgical procedure. The device aids 
in redndng the possftle spread of disease, for example cancer cells, by 
preventing contact wipx tiie exposed tissue layers at tihe puncture site, thus 
j?)^^ safe tissue spedmen removal. Moreover, the device atraumatically 
expands the diameter of the puncture site by genliy opening and taking 
advantage of flie elasticity of the tissue. In addition, the device can be 
mantifectured cheaply,;with a view tp being disposable. 

The present inyention wU allow surgeons to bring the benefits of 
laparpscqiac assisted bowel surgery to their patient by maldng the procedure 
. easiCT and more CJpst efBdent The benefits include (1) a smaller inci^on, 
which contributes to significant benefits to the patient^ such as less pain, shorter 
hosjital stay, etc., (2) less morbidity by protectmg the wound edges firom 
rontaminatipn, (3) better resection and anastomosis by allowing the use of^ - : 
standard instruments, and palpation, and (4) an easier learning curve and more 



cost effectiveness, resulting from the abiUty to use standard instruments and the 
surgeon's handi 

The present invention provides a medical device which includes an 
enctosuiB and deploying means which can be inserted into a trocar puncture 
site. The dq)loying means then expands benea^ the inner surfece of the 
abdominal walL By flying a gentle lifting force on the enclosure, the 
dq>loying nieans forms a seal with the abdominal wall allowing insufflation gas 
in the abdominal cavity to inflate the enclosure into a "balloon" shape. Once 
inflated, the internal gas pressure in the abdominal cavity maintains the device 
in a stable sh^. The device includes one or more access openings which 
allow access to the interior of the enclosure, and hence die iibdominal cavity. 
These opaiings may be small and incorparaied iii valve medianisms, allowing 
access of laparoscopic instrumdats thtough such valves. However, in addition 
to or in lieu of die smaller openings, cme or inore soinevi^ larger openings 
can be provided in the eiKdosture, aUowing access of a hand or i^ 
smgeon. Ptisferably, the valve design is such fiiat loss of pneumcpeiitoneum is 
minimized. 

Figure 1 shows the overall coiistniCtibn of a device according to a 
preferred embodiment of the invention. The device includ6s transparent 
enclosure 2 which forms a pneumoperitoneum extension having an open end 3 
and an integral deploying means 4 at the open Kid 3. At least one access 
. qpening 5 is provided in die isacl6sure 2 for ^ealingly recdving a tool 6. 

The Closure 2 pan be of one jdece constriictioii or section^ made fiom 
diff^nt materials. . For ^sample, the enclbsmre 2 may consist of very thin, 
tran^arent polydiefih material, which may incorporate a slighdy thicker neck 
section 7 to aid positioraiig of the device 1 in the trocar puncture ate. the 
enclosure 2 may have a spherical shape resembling a globe or any other shape 
defining an empty space in the interior of die enclosure 2. 



In one embodiment of the present invention, the deploying means 4 is 
integral with the enclosure 2 and comprises a flat annular flange 9 of springy 
material which aids in deploying and sealing of the device 1 on the inside of the 
abdominal wall. The enclosure 2 and deploying means 4 may be integrally 
molded: firom the same material^ or a s^axate flexible flange may be 
incp^rated into an open end of the enclosure via weldings bonding, or by any 
other suitable method known to those skilled in the art. For instance, the 
endpsure and/or deploybg means may be formed via blow-molding, radio 
frequency welding, dippmg, casting, bonding, or any other suitable method 
Impwn to those skilled in tiie art. 

Suitable materials for the enclosure and flange include, but are not 
limited to, polyolefins, pplyetfayJi^e terephthalate, polybutylene terephthalate, 
polyvinyl chloride^ ionomers, polyurethanes, nylons, pplycaibonale, acrylics, 
ethytene vinyl acetate copolymers, polyvinylidene fluoride, and blends and 
copolymers thereof. 

The deploying means 4 may also comprise a sepaiate component such as 
a ring 10 made from a springy material such as an enguieering polymer, 
: Stainless steel, a Nili superelastic alloy, or any other suitably springy material. 
For instance, the ring 10 can comprise a coil spring shaped into a ring, 

The deploying means preferably returns, to its original ishape after being 
elastically deformed by an external force. For instance, one embodiment of the 
pre^t myent^^ inal^ i^se of the elastic flarige ? or ring .10 fliat can be 
deformed 2a-b) by squeerfng the flange/ring to ease insertion of the 

f^go/mg into tfie incision. Upon insertion and release, the flange/ring will ' 
return to its original. shape, as depicted in Figures 2c-d. 
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Itt a preferred embodiment, the access opening comprises one or more 
iris valves 11 constructed from a pair of rings 12 fixed or rotatable with respect 
to each other and connected to opposite ends of a tube 13 of an elastic material. 
As shown in Figures 3 a-d, the tube 13 can be support^ at each end thereof by 
-5 rings 12 and by twisting the rings 12 in opposite directions (Figure 3b), an iris 
valye is formed (Figures 3c-d). Suitable tube materials include, for example, 
nahiral rubber, latex or polyurethane elastomers. 

: The iris valve 11 may be a fixed iris valve 14 wherein the valve is 
always biased closed due to the resilient tube 13 which is held in a twisted 

Ip condition, as shown in Figures 1 and 5. The iris valve 11 may also be an 

.adjustable valve 15 wherein one ring is rotatable with respect to the other ring, 
as shown in Figures 1 and 5. The fixed iris constnictipn allows access of 
relatively j^^^ surgical instruments or tools, e.g., S to 20 min diameter, due to 
r the elasticity of the tube material which allows the body of the instrument to be 

15 inserted flirough the crater of the ids. A substantially gas-tight seal is 

maintained at all times such that the valve sealedly recdves the tool or if the 
valve is large enough a surgeon's hand can be passed therethrough. 

. ; = For larger objects, such as a hand, it may be desirahle to use the 

adjustable iris valve 15. In this instance, the valve 15 can be qiacMy opened 

20 : wide enough to allow passage of a hand and then closed aroiind the wrist of the 
surgeon to prevent loss of pneumoperitoneum. For instance, the valve 15 can 
include an ixmer ring 16 which rotates relative to a fixed outer ring 17, the 
rrings bdng separated by one or nqiore gears 18, as shown in Figures 4a-b. 

Other valve constructions which can be used for the access opening 5 . 
. 25 , include a re-enterable valve constructed from self-sealing gels. Such gels allow 
the penetration of objects, yet on withdrawing the invading device tiiey seal 
behind it as it is witiidrawn. Suitable materials include, for example, gels 
based on lightly cross-linked silicone, vegetable, or fish oils, or blends thereof. 




A valve somewhat like a multi-leaved flapper valve may also be used. Further, 
for relatively small diameter instruments, it is possible to use an elastomeric 
insert which contains a pinhole. This allows access to the interior of tiie 
enclosure but such a pmhole type valve could be limited with respect to the size 
of objects which can jpass thereiOurough yet maintain peritoneum after the objects 
are xembved from the pinhole* Other valving systems such as duck bill valves, 
etc. » may also be used* 

It is also possibk that a glove-like section may be welded or otherwise 
attached to the enclosure, rafter like a conventional gloye box. This would 
allow the surgeon some access to handle organs or instrumrats wi&out actually 
usang a valve to access the interior of the enclosure* Additional access for large 
implemmts can also be obtained by incbzpbrating a gas tight - np ^fastener* 
section (such asi, for example, commonly found on freezer storage bags). Other 
posdble access valve/port systems are known or would be appazent to those 
sildlled in the art. 

The device may further incorporate other features which assist or 
enhance its performance. For example, a handle 19 can be located on the top 
of file device, to which the surgeon may 2pply a lifting force during inflation. 
Such pulling will bring the dq)loying means into contact against the inner 
abdominal wall, thus ensuring a very good seal^ and rapid inflation of the 
"bubble" enclosure by the insufflating gas. 

In op€iratioh, dependm 
advantageous to coat the inner surface of the ^bubble" enclosure with a coating 
such as a hydfopbilic cpatingw Such coatings could be used to prevent fogging 
of tiie device due to condensation of moisture £pom the abdomihal cavity, thus 
preserving a clear field of view. 



According to a further embodiment of the present invention, the 
enclosure may be rigid, and may or may not require an insufflating gas to 
deploy it. If a gas is used, the neck section and/or deploying means of the 
device could be fl^ble as prcOTous^^ For gadess laparoscopic 

procedures, the neck section of the device could incorporate a retraction section 
fpsr disteisipn of the trocar puncture ate opening. 

The foregoing has described the principles, prrferred embodiraKits and 
niodes of opraation of flie ipresent iavration. However, the invention should 
not be construed as being limited to tiie particular embodiments discussed. 
Thus, the above-described embodiments should be regarded as illustrative rather 
than restrictive, and it should be appreciated that variations may be made in 
those embodiments by workers skilled in the art vidAout departing ftom the 
scope of the present invention as de&ed by the fdUowing claims. 
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WHAT IS CLAIMED IS: 

LA medical device for forming an extracorporeal pneumoperitoneum 
extension comprising an enclosure and deploying means at aii open end of the 
enclosure, the dq^loying means being defoimable to a c»)nfigurati6n 
pennits the open end to pass through a trocar puncture site in an abdominal 
wall and then expand the open end beneath an inner surface of the abdominal 
wall, the ^closure including at least one access opening therdn for accessing 
; an interior of the enclosure and allowinig surgical operations to be performed 
beneath the abdominal wall or within the interior of the enclosure. 

2. The device of claim 1, wherein the enclosure is bulbous in shape and 
the deploying means comprises ah elasticdly deforinable flange. 

3« The device of claim 1, wherdh the deploying means comprises an 
eiastically deformable ring smrpunding the open end of the enclosure. 

4. The device of claim 1, wherdn the deploying means comprises a coil 

spring, 

5. The device of claim 1, wherein the enclosure is of a flexible material 
selected from the group consisting of a polyole&i, polyethylene terephthalate, 
polybutyiene terephthalate, polyvinyl chloride, ionomer^ polyureftane, liylpnj 
polycarbonate, acrylic, ethylene vinyl acetate copolym^, polyvinylidene 
fluoride or blends thereof. 

- 6. The device of claim 1, wherein the access opraing comprises an iris 
valve. 

7. The device of claim 6, wherein the valve is an iris valve having a 
rotatable ring which adjusts an opening through the valve. 
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8. The device of claim 1, wherein the enclosure includes a plurality of 
access openings at spaced-apart locations on the enclosure. 



9. The device of claim 1, further comprising a handle attached to the 
5 endpsuie. 

. 10. The device of claim 1, wherein the enclosure is transpar^t. 

11. The device of claim 3, further comprising a constriction between 
the ^c]bsure and the dqdpying means. 

: 12. . The device of claim 1 , wherein the enclosure is gas-tight 

10 13. The device of claim 2, wherein the flange is made of a polyolefin, 

polyethylene terephthalate, polybutjrlaae terephthalate, polyvinyl chloride, 
ionomer, polyurethane, nylon, polycaxijonate, acrylic, ethylene vinyl acetate 
copolymer^ polyvinylidene fluoride or blend thereof. 

14. The device of claim 3, wherdh the ring is of a springy material 
15 selected from the group consisting of ragineering polymer, stainless steel, 
: nickel titanium superelastic allbySj or elastom^. 

^ device of daim 1, wfaerem the enclosure is rigid arid sel5* 

v;u^,.^;; supporting. ^ ■■ .. -■ ■ . ^ ■ v :. 

16. The device of claim 1 , wherein the enclosure is gas-tight and 
20 e^qpandable from a &st configuration to a second configuration by supplying 
pressurized gas to the interior of the enclosure. 
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17. Hie device of claim 11, wherein the constriction is elastically 
deformable. 

18. The device of claim 11, wherein the enclosure is bulbous in shape 
at the open end thereof and tiie constnctipn forms a narrow passage through 

5 which surgical instruments can be inserted into a patient's abdominal cavity. 

19. A medical device for forming an extiiac(^^ 
pneumoperitoneum extmsion comprising an enclosure which is open at one end 
thereof, the «iclosure including ait least one access opening therein for 
accessing an interior of the enclosure and allowing surgical operaitibns to be 

10 performed beneath the abdominal wall or within the interior of the enclosure, 
the enclosure being gas-tight and expandable from a first configuration to a 
second configuration by supplying pressurized gas to the interior of the 
enclosure. 

20. A medical device for fonning an extracorporeal pneumoperitoneum 
IS extension comprising an. enclosure and deploying means at an open bf the 

enclosure, the c^loying means being deformable to a configuration which 
pennits fiie tipen end to pass through a trocar puncture site in an abdominal 
. : wall and feen expand the open end beneath an inner surfete 6f the abdominal 
. wily the enclosure allowing surgical operations to be performed beneath the 
20 abdominal wall or within an interior of the enclosure, the deploying means 

coniprising aii elastically deformable annular flange and the device including an 
: 2i2inular gap between the encloisure Bnd tlie flange/ the g^ accbnuiiodating the 
Abdominal waU surrounding fte trocar puncture ate when the flange is dq)loyed 
beneath the inner sur&ce of &e abdommal walL 



f 





A. CLASSIFICATION OF SUBJECT MATTER 
IPC(6) :A61B 17/04 
USCL :606ttl3 

Accordbg to Intejnational Patent Classification (IPC) or to both national classification and IPC 
B> FIELDS SEARCHED 

Minimum .documehtation searched (classification system Mowed by classification symbols) 
VS, : 128/DIG. 26; 604/167, 174. 178, 237, 256; 606^93-96, 201-203, 213. 215 

\. Documentation seardted other than minimum documentation to the extent that such documents are included iii the fields searched 
NONE 



Electronic data base consulted dunng the international search (name of data base and, where piacticable» search terms used) 
NONE 



DOCUMEmS CONSIDERED TO BE RELEVANT 



WttCgoiy^ 


Citation of document, with indication, where appn^riate, of the relevant passages 


Relevant to claim No« 


X 


US, A, 5,366,478 (BRINKERHOFF ET AL.) 22 November 


1-3, 11-12, 14, 




1 994, see the entire document. 


16-20 


Y 










1-5, iB-20 


A 


US, A, 5,192,301 (KAMILAETAL-) 09 March 1993. See 


1-20 




the entire document. 





[~1 Further doeommts are Usted hi the continuaUon of Box C» See patent fiunily annex. 



■A* 



Spccisl cxtcgorSc* of cited doctafienist 

dccaaesAdtXaaaglbctwrtiitt^ of the tit wbkh k cot considered 
to be pmst of yKitfcnhf rekviuxc 

00 or •fier the astesTsitdoial filinc dite 

documeiA which Bty dizov dodbtt on priority cSnzii(>) or wUdi it 
cited to enibliib the pubUcstaod dste of ooote dtiiSoa or cdter 
^ ipeclkS tcMtoo (m Qjccified) . 

, docnmcat leffBnuis to in on! dticloauxe, U8e» cjdi&itiott or cAer 



T* hter docwieair n MIi h ciJ ^fter feo m tennit S o oil fifing date or pnor&y 

dats iad net iD eoofUet^srilh the ippCeation but dted to 1^ 

"X" doaaneat of |AxtScalar rdevasce^ tbs daimcd iQveaiiioA cannot be 
couaUw ed oovcS or cnmot be csoiiidcxcd to mvohro aa mvcntsve tt^i 
whca diedoctzhicastit taloea fdono ''[^ 

T" di H i i uM nt of piitfailir rielevsnc^ tbii claimed mveolion oumot be 

cwa i d M e d . to iofvotve 'ta iteventzve step ' wfaeq ihe ' doow^t 'fe 
ootnbinid wid> ope or nsctrc ofear docinDccl>» wicfa oofntwnriHQii 
b^sg obvio«tp A pcnott skilled IB the art 

docuaiest raooberof ibe «bae pn^cst fwtw^ 



Date of the actual completion of the international search 
04 MAY 1995 


Date of mailing of the interaatlonal sisarch repoxt 

26 MAY 1995 \ 


Name and mailing address of the ISAAJS 
Comn&ksioncr of Fttcnta and Tiadematks 

V/a^ngton,D.C.^ 20231 
Fa^lmile:No^^^ 305-3230 


Authorized ofBcer V/ - . ^ * -/ 

MICHAEL PEFTLEY 
Tetehone No ~" ^03) 308^305 . T?^ 



;FpiTO;PCn^^ shecQ(July 1992)* 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 



□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




;FERENCE(S) or EXHIBIT(S) submitted ARE POOR QUALITY 



